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SHOCK ABSORBING VEHICLE SEAT 
FRAME 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This case is based on Provisional Applications Ser. No. 
60/228,650, ?led Aug. 29, 2000 and Ser. No. 60/168,010, 
?led Nov. 30, 1999, the disclosures of Which are incorpo 
rated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates to seats for use in motor 
vehicles, especially frames for bench-style school bus seats. 

BACKGROUND 

Recent federal safety standards mandate that conventional 
bench style seats as commonly found on most school buses 
be provided With suitable restraining systems such as seat 
belts or integrated lap/shoulder belts. In addition, they 
further mandate that the back rests of these seats give by a 
certain amount When impacted by a force exceeding a 
predetermined magnitude. In addition, they further mandate 
that these seats be rigid enough so that, When involved in a 
crash, they Will keep a passenger sitting in the seat upright 
Without any portion of the frame breaking or coming apart. 
See, for example, Federal Motor Vehicle Safety Standards 
(FMVSS) 222 and 210 (49 CFR §§571.210 & 571.222), 
Which are incorporated by reference herein. 

Current technology for designing crash resistant seating 
focuses on automobile and/or airplane seats. This technol 
ogy has limited relevance to school bus seating Where luxury 
and comfort are less important While simplicity and cost 
savings are more important. 

Accordingly, it is an object of the present invention to 
provide a neW crash resistant seat for use in a school bus or 
other vehicle Which not only provides excellent crash resis 
tance but also is simple and inexpensive to build. 

SUMMARY OF THE INVENTION 

This and other objects are accomplished by the present 
invention in accordance With Which the frame of a crash 
resistant seat is designed to undergo plastic ?oW or analo 
gous phenomenon When an impact is applied to the back rest 
portion of the seat. In addition, one or more stopping 
mechanisms are provided in the seat frame to retard move 
ment of the back rest farther than a predetermined limit. 
With this design, the back rest Will move or “give” a suitable 
amount When hit from the rear by an unrestrained child, With 
at least a portion of the energy from this impact being 
absorbed by plastic How of the frame or analogous phenom 
enon. Once the predetermined limit to this movement is 
reached, hoWever, the stopping mechanism(s) cause the 
back rest to become essentially rigid With the seat, thereby 
retarding further movement of the back rest and hence 
keeping any passenger in the seat generally upright and safe. 

Accordingly, the present invention provides a shock 
absorbing frame for making a crash-resistant vehicle seat, as 
Well as a vehicle seat made from this frame, the frame being 
composed of a seat member and a back rest arranged at a ?rst 
seating angle With respect to the seat member, the back rest 
being adapted to bend forWard to a second seating angle 
upon application of an impact force of a predetermined 
magnitude to the back rest, an energy-absorbing part of the 
frame absorbing at least a portion of the impact force as the 
back rest moves from the ?rst to second seating angles, the 
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2 
frame further including at least one stopping mechanism 
designed to make the back rest essentially rigid With respect 
to the seat member When the back rest reaches the second 
seating angle thereby keeping a passenger sitting in the 
vehicle seat substantially upright in his seat as a result of a 
crash. 

Preferably, the inventive frame is made from simple 
readily-available, off-the-shelf steel tube and sheet stock and 
hence is simple in design and inexpensive to build. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention may be more readily understood by 
reference to the draWings Wherein: 

FIG. 1 is a perspective vieW of the inventive seat frame, 
illustrating a tWo-person bench seat made in accordance 
With the present invention; 

FIG. 2 is a further perspective vieW shoWing the underside 
of the seat frame of FIG. 1; 

FIG. 2A is a partial perspective vieW shoWing a detail of 
the right side of the seat frame of FIGS. 1 and 2 as it 
transitions betWeen its seat member and back rest; 

FIG. 3 is a front vieW of the inventive seat frame in a 
three-person bench seat embodiment, FIG. 3 further illus 
trating a suitable shoulder/lap harness assembly; 

FIG. 4 is a side vieW of the seat frame of FIG. 3; 

FIG. 5 is a partial side vieW of the inventive seat frame 
under normal conditions; 

FIG. 6 is a partial side vieW of the inventive seat frame of 
FIG. 5 after a crash; 

FIG. 7 is a bloW-up of a portion of FIG. 5 illustrating the 
condition of one of the safety stopping mechanisms of the 
inventive seat frame under normal conditions; and 

FIG. 8 is a bloW-up vieW of a portion of FIG. 6, similar 
to FIG. 7, illustrating the condition of the safety stopping 
mechanism after a crash has occurred. 

DETAILED DESCRIPTION 

FIGS. 1 and 2 illustrate the inventive shock absorbing seat 
frame in a tWo-person, bench-style version, While FIGS. 3 
and 4 illustrate the inventive seat frame in a three-person, 
bench-style version With suitable shoulder/lap harness 
assemblies being attached. FIGS. 5 to 8 are right side vieWs 
Which are generic to one, tWo and three-person versions the 
inventive seat frame. For convenience, no distinction is 
made in the folloWing description betWeen these different 
versions, as the novel features of the present invention as 
described beloW are common to all. 

As shoWn in FIGS. 1 to 4, the inventive seat frame 
generally indicated at 10 is composed of a seat member or 
section 12 and a back rest or section 14. Seat member 12, 
Which is securely mounted to the ?oor by means of ?oor 
supports 27 in the form of U-shaped tubes, is itself de?ned 
by a ?rst U-shaped tube 16. As shoWn in FIGS. 1 and 2, base 
18 of ?rst U-shaped tube 16 is located in a forWard portion 
of the seat member, While legs 20 and 22 of ?rst U-shaped 
tube 16 extend from base 18 along the left and right sides of 
the seat member, respectively, toWards a common axis A. 
Back rest 14 is a single, unitary member in the sense that 

it is designed to receive and support the backs of all of 
passengers sitting in a seat made With the inventive frame. 
As best seen in FIGS. 1 and 3, back rest 14 is de?ned by 
second U-shaped tube 24 Whose base 26 is located in an 
upper portion of the back rest and Whose legs 28 and 30 
extend from base 26 along the left and right sides of the seat 
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member, respectively, also towards common axis A. Legs 20 
and 22 of ?rst U-shaped tube 16 are bent such that leg 
segments 32 and 34 at the ends of these legs extend into back 
rest 14. Similarly, legs 28 and 30 of second U-shaped tube 
24 are bent such that leg segments 36 and 38 at the ends of 
these legs extend into seat member 12. With this structure, 
each of legs 20, 22, 28 and 30 forms a common frame 
element, that is a frame element Which is common to both 
seat member 12 and back rest 14. 

In the particular embodiment shoWn, legs 28 and 30 of 
second U-shaped tube 24 are arranged inside of legs 20 and 
22 of ?rst U-shaped tube 12 such that the legs from the tWo 
U-shaped tubes are in an overlapping, abutting, essentially 
parallel relationship in the seat and back portions of the 
inventive frame. In addition, the overlapping portions of 
these legs are joined together by spot Welding along their 
abutting surfaces. Other arrangements can be used in lieu of 
joining the overlapping leg segments to integrate the ?rst 
and second U-shaped tubes into a common, unitary seat 
frame. 
As can be seen in FIGS. 1 and 2, each of legs 20, 22, 28 

and 30 de?nes a transition portion 40 betWeen seat member 
12 and back rest 14 in the area of common axis A. In the 
particular embodiment shoWn, the transition portions of legs 
28 and 30 de?ne arcuate sections 43 (FIG. 2A), While the 
transition portions of legs 20 and 22 are formed by essen 
tially straight brace sections 42 and 44. 
When a school bus is involved in a front end crash, a 

signi?cant forWard-directed force may be applied to back 
rest 14. This force, Which is shoWn at F in FIGS. 5 and 6, is 
derived from impact by an unrestrained child sitting in the 
next seat behind, from a shoulder harness Worn by a child 
sitting in the seat, or both. In accordance With the present 
invention, transition portions 40 of the inventive frame are 
designed so that back member 12 Will be maintained at a ?rst 
seating angle 0t during normal conditions but Will move to 
a second seating angle [3 When impact force F exceeds a 
predetermined magnitude. In addition, transition portions 40 
are further, designed so that they Will absorb at least a 
portion of this force as the back rest moves from seating 
angle [3 to seating angle [3. In this context, “absorbing” 
means converting Force F into another form of energy such 
as heat, Work or potential energy as opposed to redirecting 
the force to another direction. In addition, “normal condi 
tions” means the conditions occurring When the seat is in a 
normal operating mode such as When it is occupied by a 
passenger or unoccupied. “Normal conditions” is thus dis 
tinguished from the conditions occurring during an accident 
When extremely high forces and stress are applied. In 
addition, “normal conditions” is also distinguished from the 
conditions occurring if the back rest Were “unlocked” from 
the seat member such as occurs, for example, in most tWo 
door automobiles in Which the front seats are provided With 
latching or locking mechanisms alloWing the back rest of the 
front seat to be folded doWn or moved to alloW access to the 
back seat. The inventive shock absorbing frame can also be 
provided With such a locking or latching assembly, and in 
that case the inventive frame Would not be under “normal 
conditions” When the back rest Were unlocked from the seat 
member. 

In the particular embodiment shoWn, U-shaped tubes 16 
and 24 are formed from 1 inch diameter, 14 gauge round 
steel tubing. This material is strong enough so that transition 
portions 40 of these U-shaped tubes can hold back rest 14 in 
position during normal conditions but Weak enough so that 
transition portions 40 deform by plastic ?oW When a large 
enough Force F is applied to back rest 14. Transition 
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portions 40 of legs 28 and 30 (i.e. arcuate sections 43 as 
shoWn in FIG. 2A), being essentially arcuate in 
con?guration, bend more or less uniformly along this arc. 
Transition portions 40 of legs 20 and 22 (i.e. straight brace 
sections 42 and 44 in FIG. 2A), on the other hand, are 
essentially straight braces With mitered ends. These transi 
tion portions tend to bend more in a more localiZed fashion 
at forWard mitered junctions 45 of these braces, as shoWn in 
FIG. 2A. If desired, a suitable reinforcement such as a 5/s 
inch diameter steel rod can be inserted into one or more of 
the transition portions 40 to provide greater or lesser 
stiffening, as desired. In any event, When a Force F of 
suf?ciently great magnitude is applied to back rest 14, 
plastic deformation of transition portions 40 of the U-shaped 
tubes alloWs the back rest to move from seating angle 0t to 
seating angle [3. At the same time, at least a portion of Force 
F is absorbed by transitions portions 40 in the form of the 
“Work” performed on these transition portions to cause the 
plastic ?oW. This reduces the overall force that must be 
otherWise dissipated by the inventive frame, thereby helping 
to prevent injury to passengers in or behind a seat made With 
the inventive frame. 

Once back rest 14 has moved to seating angle [3, it is 
desirable that further substantial forWard movement of the 
backrest be prevented to keep a passenger in the seat in an 
essentially upright position. To this end, the inventive seat 
frame is provided With at least one stopping mechanism 
designed to make the back rest essentially rigid With respect 
to the seat member When the back rest reaches seating angle 

[3. 
As shoWn in FIGS. 5 to 8, the inventive frame of the 

illustrated embodiment is provided With a ?rst stopping 
mechanism Which is composed of an abutment assembly 
generally indicated at 50. Abutment assembly 50 is com 
posed of abutment member or gusset 52 Which is rigidly 
secured to back rest 14 but Which is unattached to seat 
member 12. In the particular embodiment shoWn, gusset 52 
is formed from 10 gauge sheet steel and is Welded to frame 
element section 54 Which in turn is Welded to leg segment 
34 and leg 30 on the right side of back rest 14. Frame 
element section 54 is formed from an elongated section of 7 
gauge sheet steel Which is bent at 56 so that its loWer, distal 
end 59 extends beloW and toWards the front of seat member 
12, as illustrated in these ?gures. An essentially vertically 
oriented, forWard-facing lip 47 is formed in frame element 
section 54 in the area of bend 56, and gusset 52 is Welded 
to this lip. A second gusset 52, not shoWn, is attached in the 
same Way to the left side of the inventive frame 
As illustrated in FIGS. 1 and 2, seat member 12 also 

includes a rearWard frame element 58 in a rearWard portion 
of the seat member. In the particular embodiment shoWn, 
rearWard frame element 58 includes a section 60 of 7 gauge 
sheet steel rigidly secured to legs 20 and 22 of U-shaped 
tube 16. Steel section 60 is bent along its length to form a 
horiZontal segment 62 and a vertical segment 64 and metal 
tube 66 having a square or rectangular cross-section is 
secured in the junction formed by these segments as by 
Welding or the like. 
As illustrated in FIGS. 7 and 8, rearWard frame element 

58 of seat member 12 also forms a portion of abutment 
assembly 50 in that rearWard frame element 58 acts as a 
bearing member de?ning cooperating abutting surfaces 68 
and 70 With gusset 52. These cooperating abutting surfaces 
are designed to face one another in spaced-apart relationship 
When back rest 14 is positioned at seating angle 0t (FIG. 7) 
but to securely abut one another When back rest 14 is 
positioned at seating angle [3 (FIG. 8). 
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With this structure, back rest 14 can move away from 
seating angle 0t When an impact force F is applied to the back 
rest. However, When back rest 14 reaches seating angle [3, 
gussets 52 engage rearWard frame element 58, thereby 
making back rest 14 essentially rigid With respect to seat 
member 14. This in turn causes at least some of impact force 
F to be transmitted doWnWardly onto rearWard frame ele 
ment 58 and, in addition, a signi?cant bending moment to be 
imparted onto this rearWard frame element as Well. The 
overall result is that further forWard movement of back rest 
14 is substantially retarded With additional portions of Force 
F being transmitted to the vehicle ?oor as Well as to other 
parts of the inventive frame. If Force F is very large, the 
bending moment imparted to rearWard frame element 58 
Will cause this reWard frame element to deform by rotation, 
thereby absorbing more force through plastic ?oW. If the 
junctions 96 and 98 (FIG. 1) betWeen rearWard frame 
element 58 and legs 20 and 22 are suf?ciently rigid, these 
legs Will also deform, thereby absorbing still more of Force 
F through plastic ?oW. 

In a particular embodiment of the invention, the inventive 
seat frame is provided With a second stopping mechanism to 
insure that back rest 14 does not move substantially passed 
seating angle [3. As indicated above, distal end 59 of frame 
element section 54 extends beloW and toWards the front of 
seat member 12. Distal end 59 is not attached to seat member 
12 and therefore de?nes a sWing arm 60 Which remains in 
?xed spatial relationship With respect to the back rest as the 
back rest moves from seating angle 0t to seating angle [3. By 
“?xed spatial relationship” is meant that the relative position 
of sWing arm 60 With respect to back rest 14 remains 
essentially the same as the back rest travels from seating 
angle 0t to seating angle [3. Thus, rotation of the back rest 
through a 20 degree arc of travel as a result of a crash, for 
example, causes sWing arm 60 to also rotate by a similar 
amount so that the relative position of the sWing arm and the 
back rest remains essentially the same. 
A cable or tether 62 is attached betWeen the distal end 59 

of sWing arm 60 and a forWard portion of seat member 12, 
as shoWn in FIGS. 5 and 6. The length of tether 62 is chosen 
so that the tether becomes taut substantially simultaneously 
With gussets 52 engaging rearWard frame element 58. 
Accordingly, movement of back rest 14 signi?cantly passed 
seating angle [3 as a result of a crash, for example, is further 
prevented through tether 62 preventing further doWnWard 
and rearWard movement of sWing arm 60. 

In the particular embodiment shoWn, tether 62 is designed 
to become taut substantially simultaneously With gussets 52 
engaging rearWard frame element 58. HoWever, tether 62 
can be lengthened someWhat so as to achieve a small delay 
betWeen engagement of the tWo stop mechanisms. This has 
the effect of transforming tWo stopping episodes (plastic 
How of transition portions 40 folloWed by engagement of 
both stopping mechanisms) to three stopping episodes 
(plastic How of transition portions 40 folloWed by engage 
ment of the ?rst stopping mechanism folloWed by engage 
ment of the second stopping mechanism) thereby “smooth 
ing out” the overall stopping action provided by the 
inventive seat frame. 

From the above, it can be seen that the inventive seat 
frame is not only simple in design but also composed of 
readily-available off-the-shelf stock items of commerce. In 
addition, the inventive design alloWs for a high degree of 
design ?exibility because the length of tether 62 and the 
stiffness of the reinforcements in transition portions 40 of the 
common frame elements can be easily changed to Whatever 
performance characteristics are desired. The net effect is that 
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6 
crash resistant vehicle seats meeting a Wide variety of 
different design criteria can be built With the inventive 
design far more easily and inexpensively than possible With 
earlier technology. 

Although only a feW embodiments of the present inven 
tion have been described above, it should be appreciated that 
many modi?cations can be made Without departing from the 
spirit and scope of the invention. For example, although the 
present invention is directed primarily at providing frames 
for crash resistant vehicle seats, it is also directed at making 
seats incorporating these frames. To this end, FIGS. 3 and 4 
illustrate one Way shoulder/lap harnesses can be attached to 
the inventive frame. Other Ways of attaching shoulder/lap 
harness and/or seat belts can, of course, also be used. 
Furthermore, although the foregoing disclosure has 
described seat member 12 and back rest 14 as being com 
posed of U-shaped metal tubes and transition portions 40 as 
being composed of sections of these tubes, other structures 
and designs Which perform the same or similar functions can 
be used. For example, instead of tubular steel, the seat 
member and back rest could be formed from angle iron 
stock, titanium metal or metal alloys, ?berglass-reinforced 
plastics and other materials. In addition, the common frame 
elements can be formed from separate elements and need not 
be formed from legs or extensions of other frame parts. In 
addition, three or more common frame elements can be 
provided instead of just tWo, one on the right side and the 
other on the left side of the frame, as speci?cally illustrated 
above. Moreover, the transition portion of a common frame 
elements need not be formed from a smaller portion of a 
larger frame element, but rather can be composed of one or 
more separate parts cooperating With the common frame 
element to provide the same or a similar function as 
described above. For example, a common frame element 
could be composed of separate element sections located in 
the back rest and seat member respectively, With the separate 
element sections being pivotally attached to one another 
through suitable release mechanisms and damping means 
(eg dashpots). All such modi?cations are intended to be 
included Within the scope of the present invention, Which is 
to be limited only by the folloWing claims. 
We claim: 
1. A shock absorbing frame for making a crash-resistant 

vehicle seat composed of a seat member and a back rest 
arranged at a ?rst seating angle With respect to the seat 
member, the back rest being adapted to bend forWard to a 
second seating angle upon application of an impact force 
exceeding a predetermined magnitude to the back rest, a ?rst 
energy-absorbing part of the frame for absorbing at least a 
portion of the impact force as the back rest moves from the 
?rst to second seating angles, the frame further including at 
least one stopping mechanism designed to make the back 
rest essentially rigid With respect to the seat member When 
the back rest reaches the second seating angle thereby 
keeping a passenger sitting in the vehicle seat substantially 
upright during a crash. 

2. The frame of claim 1, Wherein the ?rst energy absorb 
ing part of the frame maintains the back rest at the ?rst 
seating angle under normal conditions but alloWs the back 
rest to move to the second seating angle When an impact 
force exceeding the predetermined magnitude is applied to 
the back rest. 

3. The frame of claim 2, Wherein the ?rst energy absorb 
ing part of the frame plastically deforms as the back rest 
bends forWard from the ?rst seating angle to the second 
seating angle. 

4. The frame of claim 3, Wherein the back rest and the seat 
member are formed from at least one common frame 
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element, a transition portion of the common frame element 
de?ning the ?rst energy absorbing part of the frame, the 
transition portion of the common frame element being 
adapted to undergo plastic deformation upon application of 
the impact force to the back rest. 

5. The frame of claim 4, Wherein the common frame 
element is a metal tube and further Wherein the transition 
portion of the common frame element is an arcuate section 
of the tube. 

6. The frame of claim 4, further including at least one 
occupant restraint attached to the seat member for securing 
a passenger on the seat member during a crash. 

7. The frame of claim 3, Wherein the frame includes at 
least tWo common frame elements, one common frame 
element being associated With the left side of the frame and 
another frame element being connected With the right side of 
the frame. 

8. The frame of claim 7, Wherein the seat member of the 
frame is de?ned by a ?rst U-shaped metal tube and the back 
rest of the frame is de?ned by a second U-shaped metal tube, 
the legs of at least one of these U-shaped metal tubes 
de?ning the common frame elements. 

9. The frame of claim 8, Wherein the back rest generally 
pivots about a common axis as it moves from its ?rst seating 
angle to its second seating angle, the base of the ?rst 
U-shaped metal tube being arranged in a forWard portion of 
the seat member With the legs of the ?rst U-shaped metal 
tube extending from this base toWard the common axis, the 
base of the second U-shaped metal tube being arranged in an 
upper portion of the back rest With the legs of the second 
U-shaped metal tube extending from this base toWard the 
common axis. 

10. The frame of claim 9, Wherein the legs of the ?rst and 
second U-shaped metal tubes join one another thereby 
de?ning the common frame elements. 

11. The frame of claim 10, Wherein the legs of the ?rst 
U-shaped metal tube extend into the back rest, While the legs 
of the second U-shaped metal tube extend into the seat 
member Whereby at least some of the common frame 
elements are de?ned by overlapping legs of the ?rst and 
second U-shaped metal tubes. 

12. The frame of claim 11, Wherein the overlapping legs 
of the ?rst and second U-shaped members are rigidly joined 
to one another along a substantial portion of their overlap. 

13. The frame of claim 1, Wherein the frame includes a 
?rst stopping mechanism comprising an abutment assembly 
de?ned by cooperating abutting surfaces in the back rest and 
seat member, the cooperating abutting surfaces abutting one 
another When the back rest moves from the ?rst seating 
angle to the second seating angle. 

14. The frame of claim 13, Wherein the abutment assem 
bly includes an abutment member secured to one of the back 
rest and the seat member and a cooperating bearing member 
secured to the other of the back rest and the seat member. 

15. The frame of claim 14, Wherein the abutment member 
is secured to a loWer portion of the back rest and Wherein the 
seat member includes at least one rearWard frame element 
located in a rearWard section of the seat member, the bearing 
member being integral With the rearWard frame element. 

16. The frame of claim 15, Wherein the back rest and the 
seat member are formed from at least one common frame 

element, the common frame element de?ning a frame ele 
ment section in the back rest of the frame, an abutment 
member being rigidly secured to the frame element section. 

17. The frame of claim 16, Wherein the back rest and the 
seat member are formed from at least tWo common frame 
elements, one common frame element being associated With 
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the left side of the frame and another frame element being 
connected With the right side of the frame, the common 
frame elements being connected With one another in the seat 
member by the rearWard frame element. 

18. The frame of claim 17, Wherein the rearWard frame 
element is a metal tube having a rectangular cross-section. 

19. The frame of claim 1, Wherein the vehicle seat is a 
bench-type seat for receiving multiple passengers, the frame 
de?ning a single unitary back rest designed to receive and 
support all of the passengers sitting in the seat. 

20. The frame of claim 1, further comprising a seat 
belt/shoulder harness assembly for each passenger sitting in 
the seat, each seat belt/shoulder harness assembly being 
connected at least to an upper portion of the back rest. 

21. The frame of claim 1, Wherein the stopping mecha 
nism includes a sWing arm extending from a loWer portion 
of the back rest of the frame underneath the seat member of 
the frame, the sWing arm being rigidly attached to the back 
rest so that the sWing arm remains in ?xed spatial relation 
ship With respect to the back rest as the back rest moves from 
the ?rst to the second seating angles. 

22. The frame of claim 21, further comprising a stop 
member adapted to stop movement of the sWing arm after 
the back rest has moved to the second seating angle. 

23. The frame of claim 22, Wherein the stop member is 
designed to stop movement of the sWing arm substantially 
simultaneously With abutment of the back and seat members 
of the frame. 

24. The frame of claim 22, Wherein the stop member is a 
tether. 

25. The frame of claim 22, Wherein the back rest and the 
seat member are de?ned by at least one common frame 
element having a transition portion designed to undergo 
plastic ?oW as the back rest moves betWeen the ?rst and 
second seating angles. 

26. The frame of claim 25, Wherein the frame includes 
multiple common frame elements extending betWeen the 
back rest and the seat member of the frame, the common 
frame elements being composed of metal tubes each de?n 
ing a transition portion designed to undergo plastic ?oW as 
the back rest moves betWeen the ?rst and second seating 
angles, the metal tubes further de?ning frame element 
sections in the back rest of the frame, an abutment member 
being rigidly secured to each frame element section for 
abutting the seat member When the back rest moves to the 
second seating angle. 

27. A vehicle seat incorporating the frame of claim 1. 
28. A shock absorbing frame for making a crash resistant 

vehicle seat comprising a ?rst steel tube de?ning a seat 
section and a second steel tube de?ning a back section, 
segments of the steel tube in at least one of the seat and back 
sections extending into the other section, transition portions 
of the extending segments being strong enough to maintain 
the back section ?xed in a ?rst position With respect to the 
seat section under normal conditions but Weak enough to 
undergo plastic How and thereby alloW the back section to 
move forWard When an impact force exceeding a predeter 
mined magnitude is applied to the back section, 

the frame further including at least one stopping mecha 
nism designed to prevent the impact force from moving 
the back section of the frame past a second predeter 
mined position. 

29. The frame of claim 28, Wherein the ?rst and second 
steel tubes are U-shaped and further Wherein the legs of both 
U-shaped steel tubes extend into the other section. 

30. The frame of claim 29, Wherein the stopping mecha 
nism is composed of a sWing arm rigidly attached to the back 
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section so that the swing arm remains in ?xed spatial 
relationship With respect to the back section as the back 
section moves from its ?rst to second positions. 

31. The frame of claim 30, Wherein the sWing arm is 
composed of steel ?at stock, rigidly secured to a steel tube 
in the back section. 

32. The frame of claim 31, Wherein the sWing arm 
includes a base segment rigidly secured to a steel tube in the 
back section of the frame and an arm segment integral With 
the base and extending from a loWer portion of the back 10 
section underneath the seat section of the frame. 

10 
33. The shock absorbing frame of claim 32, further 

comprising another stopping mechanism composed of an 
abutment member rigidly mounted With respect to a steel 
tube in one of the back section and the seat section of the 
frame and a cooperating bearing member rigidly mounted 
With respect to the steel tube in the other section of the 
frame. 

34. A vehicle seat incorporating the frame of claim 28. 


